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(57) Abstract: A simian 

Immunodeficiency Virus (SIV) 
genome having a mutation 
within the packaging signal 
such that viral RNA is not 
packaged within an SIV capsid 
is described. A viral vector 
compKises an SIV packaging 
signal and a heterologous gene 
capable of being expressed in the 
vector. The packaging defective 
SIV genome and viral vector 
may be co-transfected into a 
host cell to produce SIV virus 
particles capable of expressing a 
heterologous gene. 
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1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless other\wise indicated under this item. 



□ 



the international search was carried out on the basis of a translation of the international application furnished to this 

Authority (Rule 23.1(b)). 



2. 
3. 

4. 



b. With regard to any nucleotide and/or amino acid sequence disclosed in the international apjplication, the international search 
was carried out on the basis of the sequence listing : 
pr| contained in the international application in written form. 
[X] filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readble form. 

I I the statement that the subsequently furnished written sequence listing does not go tieyond the disclosure in the 
international application as filed has been furnished. 

} I the statement that the information recorded in computer readable form is identical to the written sequence listing has t^een 
furnished 

pC] Certain claims were found unsearchable (See Box I). 
I I Unity of Invention Is lacking (see Box II). 

With regard to the title, 

I I the text is £M3proved as submitted by the applicant. 

[X] the text has been established by this Authority to read as follows: 

SIV-BASED PACKAGING-DEFICIENT VECTORS 



5. With regard to the abstract, 

j X I the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. ] 

I I as suggested by the applicant. Q None of the figures. 

pr| t>ecause the applicant failed to suggest a figure. 

I { btecause this figure tietter characterizes the invention. 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

n This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Authorized officer .-'-^ssnr-.v 
Friedrich, C (l ^ )) 

Telephone No. +49 89 2399 7721 \^S>^ 



FoiTn PCT/IPEA'409 (cover sheet) (January 1994) 



INTERNATIONAL PRELII 
EXAMINATION REPORT 




ARY 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)}: 
Description, pages: 

1 -28 as originally filed 



Sequence listing part of the description, pages: 

1-3, as originally filed 

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the intemational application was filed, unless othenvise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation fumished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b))- 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

S contained in the International application in written form. 

[S filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written fomi. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 

the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Claims, No.: 



1-19 



as originally filed 



Drawings, sheets: 



1/7-7/7 



as ohginally filed 



Form PCT/lPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 



INTERNATIONAL PRELII 
EXAMINATION REPORT 




lARY 




International application No. PCT/G BOO/02263 



□ 



the description, 
the claims, 
the drawings, 



pages: 
Nos.: 



□ 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, If necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined In respect of: 

□ the entire international application. 
S claims Nos. 17-18. 



El the said international application, or the said claims Nos. 17-18 relate to the following subject matter which 
does not require an international preliminary examination {specify^: 
see separate sheet 

□ the description, claims or drawings (indicate particular elements t}elov\^ or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specify^: 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been fumished or does not comply with the standard. 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



because: 
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1 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-6, 11 
7-10 



19 



Inventive step (IS) 



Yes: 



Claims 



No: Claims 1-6,11-19 

Industrial applicability (lA) Yes: Claims 1-16,19 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the International application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Reference is made to the following documents: 

D1 : Rizvi. TA et al., 1993. Simian immunodeficiency virus RNA is efficiently 

encapsidated by human immunodeficiency virus type 1 particles. JOURNAL OF 
VIROLOGY 67:2681-2688. 

D2: Rud, EW et al., 1994. Molecular and biological characterization of simian 

Immunodeficiency virus macaque strain 32H provlral clones containing nef size 
variants. J Gen Virol 75:529-43. (cited by the applicant) 

D3: Naldini, L et al., 1996. In vivo gene delivery and stable transduction of non- 
dividing cells by a lentiviral vector. Science 272:263-267. (The document was not 
cited in the international search report. A copy is appended hereto.) 

D4: Berkhout, B et al., 1996. Role of the DIS hairpin in replication of human 
immunodeficiency virus type 1 . JOURNAL OF VIROLOGY 70: 6723-6732. 

D5: McCann EM et al., 1997. Location of cIs-acting signals Important for RNA 

encapsidation In the leader sequence of human immunodeficiency virus type 2. 
JOURNAL OF VIROLOGY 71 :41 33-41 37. 

Introduction 

The present application refers to packaging deficient SIV viruses (claims 1-6), the 
generation and use of viral vectors comprising an SIV packaging sequence (claims 7- 
13, and 17), and sense or antisense packaging sequences from SIV for treatment or 
prophylaxis of SIV or HIV infection (claims 14-16, and 18-19). Since vectors comprising 
an SIV packaging sequence and gene delivery systems based on other lentiviruses are 
part of the prior art, objections are raised concerning novelty (claims 7-10) and 
Inventive step (claims 1-6 and 11-19). No opinion regarding industrial applicability is 
formulated conceming subject-matter related to the treatment of the human or animal 
body (claims 17-18). 

Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

Claims 17-18 relate to subject-matter considered by this authority to be covered by the 
provisions of Rule 67.1 (iv), PCT (the treatment of the human or animal body). 
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Consequently, no opinion will be formulated with regard to industrial applicability 
concerning subject-matter of these claims according to Art.34(4)(a)(i), PCT. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Novelty, Art.33(1 ) and (2), PCT 

1.1 Claims 7-10 concern vectors comprising an SIV packaging signal and a 
heterologous gene expressed by said vector. D1 discloses such vectors, namely 
pTR150 and 170, which comprise an SIV leader sequence and a heterologous gene 
(Hyg"). Therefore subject-matter of claims 7-10 is not new according to Art.33(1) and 
(2). PCT, 

2. Inventive Step, Art.33(1) and (3), PCT 

2.1 . Claims 1-6 concern packaging deficient SIV genomes with mutations or deletions 
between the PBS and the gag initiation codon. D2, which discloses the sequence of a 
wild-type SIV genome, may be considered the closest prior art and the provision of a 
packaging deficient SIV genome the technical problem. It is known from prior art that 
packaging sequences of the related HIV-1 and -2 are located between the PBS and the 
gag initiation codon (see Fig.1 in D4, abstract of D5 and the description of the present 
application on page 23, lines 9-14). D1 provides strong evidence that also in SIV the 
analogous sequence is important for encapsidation (see Fjg.2 and Table 1). Although 
one cannot predict the exact site or size of the SIV packaging signal, it requires not 
more than standard technical procedures known to the skilled person in the art to 
achieve a solution to the present problem by simply generating deletion mutants and 
test them for packaging efficiency, as has been done previously for HIV. Thus subject- 
matter of claims 1-6 is not considered inventive in the sense of Art.33(3), PCT. 

2.2. Claims 11-13 and 1 7 concern the generation of an SIV virus encoding a 
heterologous gene and a pharmaceutical composition comprising said virus. D3 
discloses a process of generating an HIV virus encoding either luciferase or (3- 
galactosidase, comprising the use of a packaging deficient HIV construct and a 
construct comprising the 5' leader of HIV (see figure 1 in D3). In the light of the closest 
prior art the technical problem is considered the provision of a vector system analogous 
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to the HIV-system disclosed in D3, based on the genome sequence of SIV. Regarding 
the lack of novelty or inventive step of the subject-matter of claims 1-10, the solution to 
this problem is a mere substitution of the components of the HIV vector system with 
those of the related SIV without the generation of surprising effects. Thus subject- 
matter of claims 11-13, and 17 is not considered inventive in the sense of Art.33(3), 
PCT. 

2.3. Claims 14-16 and 18-19 concern the treatment or prophylaxis of SIV or HIV with a 
sense or antisense packaging sequence of SIV. The treatment of cells with sense or 
antisense sequences to compete with or abolish the function of essential nucleic acid 
sequences is considered well known in the art at the time of the present application. To 
apply said methodology on SIV or HIV packaging sequences may be considered the 
technical problem. The solution of said problem is not more than a straightforward 
extrapolation from the prior art to SIV or HIV sequences of predictable function, which 
will not elicit unexpected effects. Thus subject-matter of claims 14-16 and 18-19 is not 
considered inventive in the sense of Art.33(3), PCT. 

Re Item VIII 

Certain observations on the international application 

1. Clarity of Claims and Support by the Description, Art.6, PCT 

1.1. Claim 1 does not meet the requirements of Article 6 PCT in that the matter for 
which protection is sought is not clearly defined. The claim attempts to define the 
subject-matter in terms of the result to be achieved which merely amounts to a 
statement of the underlying problem. The technical features necessary for achieving 
this result should be added (see also PCT Guidelines, III-4.7). 

1 .2. Claims 7 and 1 4 refer to an SIV packaging sequence without providing technical 
features defining said sequence. Thus said claims are not clear according to Art.6 and 
Rule 6.3(b), PCT (see also PCT Guidelines, III-4.4). 
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